epithelium during treatment cannot be stated on the evidence available. If it was due to gonadotrophic failure, this indicates an urgent need for an effective therapeutic preparation of folliclestimulating hormone.
Acknowledgments: This paper is to a large extent based on material studied in Dr P M F Bishop's department at Guy's Hospital, and submitted as a Thesis for the degree of It has been found that patients who fulfil these diagnostic criteria may conveniently be classified by their testicular histopathology and nuclear sex into three groups ):
(1) Chromatin-negative individuals with postpubertal testicular atrophy: The microscopic appearances of the testes in this group suggest extensive secondary atrophy of what was at one stage a perfectly normal gonad. However, no relevant history of orchitis or injury is obtained. The majority of seminiferous tubules are shrunken, hyalinized, and without epithelium. They contain large amounts of elastic fibres, indicating that the atrophy has occurred after puberty. Leydig cells are seen in large clumps, and there is peritubular fibrosis. Similar testicular changes may follow, for example, mumps orchitis, with identical clinical and endocrinological consequences. In the large number of cases who have no such history the cause is unknown. Chromosome studies were non-contributory in at least 2 patients (Ferguson-Smith, unpublished). Evidence of a genetic cause is based solely on one family in which 9 out of 10 male members in two generations were affected (Reifenstein 1947) : transmission occurred through the mother, suggesting a sex-linked recessive mode of inheritance.
(2) Chromatin-negative individuals with absence of germ cells: The testicular lesion in these patients is confined to absence of germinal cells, and the tubules are lined almost entirely by Sertoli cells.
There is no peritubular fibrosis and rarely any tubular hyalinization. Leydig cells are diffusely increased. The etiology of this variety is obscure, although it is possible that the lack of germ cells indicates a defect of embryogenesis. The chromosomes were recently studied in l1 cases without detecting an abnormality (Ferguson-Smith, unpublished). The mean maternal age at birth in this sample is approximately 33 years, which-is as high as in a group of chromatin-positive cases (Ferguson-Smith 1960) where this finding has .been considered an important factor predisposing to chromosomal non-disjunction.
(3) Chromatin-positive individuals with prepubertal testicular atrophy: Males with chromatin-positive nuclear sex are invariably found to have Klinefelter's syndrome. The nuclear sex anomaly reflects a basic genetic abnormality in sex chromosome constitution, probably produced by nondisjunction during parental gametogenesis or during the early cleavage. divisions. All cases have at least two X chromosomes and one Y chromosome (Jacobs & Strong 1959) , instead of the normal XY complement. The commonest ab-normal complement is XXY, but XXXY, XXYY, XXXXY, and mosaics of XX/XXY, XY/XXY, XY/XXXY, XXXY/XXXXY have all been described. These sex chromosome complexes indicate the strong male-determining nature of the Y chromosome, for the male phenotype always differentiates despite the presence of up to four X chromosomes. It is likely, however, that in each case only one X chromosome is fully active after the first few days of foetal life, the remainder becoming genetically inert and appearing in the nucleus as condensed masses of sex chromatin. This means that one may confidently calculate the number of X chromosomes in any individual by adding one to the maximum number of sex chromatin bodies/nucleus. The abnormal sex chromosome complex causes differentiation of an abnormal testis, leading to testicular failure in adulthood. Before puberty (and also at birth), the testes show a marked deficiency or absence of germinal cells. Even before clinical signs of puberty are apparent, increased gonadotrophin levels initiate hyalinization of the seminiferous tubules, which, when examined in the adult testis, are completely devoid of elastic fibres (Ferguson-Smith 1959) . Increased numbers of Leydig cells are already present at the time secondary sex characteristics appear.
Chromatin-positive patients differ clinically from chromatin-negative patients in only one im-portant respect, in having abnormal body measurements. They are taller, have longer legs, but normal trunk lengths (Stewart et al. 1959 ). Thus the span-height difference is less than normal, a point in contradistinction to other forms of eunuchoidism. This disproportion appears to be due to abnormal differential growth rates and not due to delay in epiphyseal fusion. There is some indication that XXYY patients may show more marked disproportion than XXY patients, implying a dosage effect of genes on the Y chromosome.
It appears that the number of extra X chromosomes is related to the degree of physical and mental disability. Thus it is estimated that 25 % of XXY patients are of subnormal intelligence, whereas 5 out of 7 XXXXY cases were found to have an I.Q. of 35 or less (Barr, Carr, Pozsonyi, et al. 1962) . Similarly cryptorchidism is rare among XXY cases, but 11 of 14 testes in 7 XXXXY cases show differing degrees of maldescent. Proximal radio-ulnar synostosis has not been described in XXY cases, but occurs in 2 of 5 XXXY cases, and 4 of 7 XXXXY cases. On the other hand, XY/XXY and XY/XXXY mosaics, which might be expected to approach closer to the normal than the XXY cases, appear to show correspondingly less disability. Thus one XY/ XXXY case had full spermatogenesis (Barr, Carr, Morishima & Grumbach 1962) , whereas no XXY case has been of proved fertility nor has shown more than single tubules with spermatogenesis.
Chromatin-positive Klinefelter's syndrome is a common condition and there must be many individuals with the condition who are unaware of any disability, and who never require to consult their medical practitioner. The frequency of chromatin-positive males has been estimated at 2 65/1,000 live male births (MacLean et al. 1961 ). In the mentally defective the frequency is increased to over 1 % (Ferguson-Smith 1958) , and to 3 % among sub-fertile males (Ferguson-Smith et al. 1957) . Virtually nothing is known of the factors which influence the frequency of the condition in different populations. Increased maternal age and parental irradiation are so far the only factors which have been suggested as relevant.
